Concern over childhood obesity has generated a decade-long reformation of school nutrition policies. Food is available in school in 3 venues: federally sponsored school meal programs; items sold in competition to school meals, such as a la carte, vending machines, and school stores; and foods available in myriad informal settings, including packed meals and snacks, bake sales, fundraisers, sports booster sales, in-class parties, or other school celebrations. High-energy, low-nutrient beverages, in particular, contribute substantial calories, but little nutrient content, to a student' s diet. In 2004, the American Academy of Pediatrics recommended that sweetened drinks be replaced in school by water, white and flavored milks, or 100% fruit and vegetable beverages. Since then, school nutrition has undergone a significant transformation. Federal, state, and local regulations and policies, along with alternative products developed by industry, have helped decrease the availability of nutrient-poor foods and beverages in school. However, regular access to foods of high energy and low quality remains a school issue, much of it attributable to students, parents, and staff. Pediatricians, aligning with experts on child nutrition, are in a position to offer a perspective promoting nutrient-rich foods within calorie guidelines to improve those foods brought into or sold in schools. A positive emphasis on nutritional value, variety, appropriate portion, and encouragement for a steady improvement in quality will be a more effective approach for improving nutrition and health than simply advocating for the elimination of added sugars.
INTRODUCTION
The rising rate of obesity in the United States has resulted in increased attention on nutrition and long-term health. Not only have children and adolescents become overweight from consuming excess calories relative to activity, but their diets have also become inadequate or deficient in several crucial nutrients. 1, 2 Consistently, 30% to 40% of daily energy of children and adolescents is consumed as energy-dense, nutrient-poor foods and drinks. 1, 3 More than 55 million children and teenagers attend the nation's 105 000 schools and consume 35% to 40% of their daily This third source of foods consumed in school, brought in for many different reasons by many different individuals, is unregulated. It represents an opportunity for pediatricians to join with parents and students, as well as other advocates for child nutrition, to raise an awareness of the importance of nutritional choices for children and adolescents.
OPTIMAL NUTRITION FOR CHILDREN AND ADOLESCENTS
Optimal nutrition for individuals older than 2 years is described by the 2010 Dietary Guidelines for Americans (DGAs), based on the recommendations of an independent expert advisory committee. 2, 5 The committee recommended consumption of a diverse, nutrientdense diet based on 5 food groups: vegetables, fruits, grains and whole grains, low-fat or no-fat milk and dairy, and quality protein sources. The primary directive of the DGAs was for individuals to obtain nutrition from a variety of whole foods based on a sound dietary pattern of appropriate servings from each food group that meets, but not exceeds, caloric needs. As exemplars, the 2010 DGAs referenced the USDA Food Patterns (http://www. cnpp.usda.gov/USDAFoodPatterns.htm), the DASH diet (Dietary Approaches to Stop Hypertension; http://www. nhlbi.nih.gov/health/health-topics/ topics/dash/), and the vegetarian eating pattern because of their established health benefits. The DGAs identified 4 nutrients (potassium, fiber, vitamin D, and calcium), of which Americans have consistently low consumption, resulting in a high risk of chronic diseases. 5 The DGA Advisory Committee, recognizing the challenge of energy balance, proposed that all Americans cut their intake of solid fats and added sugars as an effective strategy to pare calories that contribute little to a nutrient-rich diet. 2 The Academy of Nutrition and Dietetics has long espoused the perspective that "all foods fit"; that is, a balanced, nutrient-rich dietary pattern still can accommodate all the types of foods, when foods with added sugars and fats are consumed judiciously. Discretionary calories (ie, calories remaining after fulfilling the body's nutrient needs from the 5 food groups) may include added sugars, which can heighten the palatability and enjoyment of food and play a role in food safety and quality. 6, 7 THE NATIONAL SCHOOL MEAL PROGRAMS: STEADY IMPROVEMENT USDA meal programs in school represent a national investment of $13.7 billion in cash reimbursement and commodity costs annually. School meal programs have a profound effect on the diet quality of the nation's children, in particular children at risk for food insecurity. 8 8, 14, 15 Consistently, children consuming school meals had better nutrition than those consuming alternative meals, with higher intake of protein, vitamins A and B 12 , riboflavin, calcium, phosphorus, potassium, and zinc. Approximately two-thirds of schools offered students a choice each day for lunch of 1 of 2 or more types of fruit or 100% fruit juice, 1 of 2 or more entrees or main courses, and 1 of 2 or more vegetables. Most schools limited milk to either low-fat or nonfat milk. 8, 9, 16 However, the latest SNDA report (2009) noted that improvements were needed in several areas. For instance, only 9 of 22 specific food preparation practices recommended by nutritionists as strategies for reducing the total fat, saturated fat, sodium, and added sugar content of school meals had been implemented "almost always" or "always" by most districts and schools. 11 Only 6% offered lunches that met all of the standards of the School Meals Initiative (http://www.fns.usda.gov/ cnd/guidance/default.htm). Although approximately 60% met the fat standard (25%-35% of total kilocalories), only 30% kept saturated fat under 10% of kilocalories. Diverse sources of saturated fats in schools were still prevalent in school meals in the 2007 SNDA. Almost no school met the goals for sodium; meeting these goals will require not only better preparation techniques but also many new low-sodium products before the proposed 50% cuts in sodium can be realized over the next 10 years. 8, 10, 11 It was revealed that raw or fresh vegetables and fresh fruits were unavailable in 42% and 50% of schools, respectively. Because of higher costs, only 5% of the breads or rolls offered were whole grain. 16 These findings prompted the Institute of Medicine (IOM) to recommend incorporation of more lean meats, lower fat milks (nonfat or 1% only), fruits, vegetables, and whole grains, along with age-appropriate serving sizes. 10 An IOM report, "School Meals: Building Blocks for Healthy Children," formed the basis for new meal patterns from the USDA, which were finalized in January 2012. When a series of school meal menus were tested that met IOM criteria, the data showed that their system would meet the Recommended Dietary Allowance for 24 nutrients, based solely on serving frequencies of the 5 food groups and age-appropriate serving sizes. This finding has 3 important implications. One, it represents a strong confirmation of the concept of food patterns, as espoused by the 2010 DGAs. Two, it supports moving away from using individual nutrients as markers for nutritional sufficiency in school meals. Three, it should serve to caution those who wish to revise or revoke individual recommendations within the proposed meal patterns. Clearly, the proposed servings-based meal patterns can work. Discretionary calories remained within the IOM plan, recognizing that school food service directors often use these limited, but popular, discretionary calories to entice participation in the meal program.
Higher quality school meals engender substantial costs. Despite an additional $0.06 per meal allocated by the 2010 Child Nutrition Reauthorization, reimbursement for food service over the past 20 years has never kept pace with rising expenses or inflation. 17 The National School Boards Association cited the fact that, even by the USDA's conservative estimates, the recent reimbursement rates (2010) will cover less than one-half the costs of implementing the new nutrition standards over the next 5 years (http://www.nsba.org/Advocacy/ Key-Issues/SchoolNutrition/ NSBAsIssueBriefonSchoolNutrition. pdf). If the price of nonreimbursed meals increases as a result, more children may bring meals from home, purchase food from other sources, or skip meals altogether, each of which will be detrimental to achieving better diet quality. Additional federal and state budget cuts in the nearterm threaten many aspects of our child nutrition strategy, an important point of advocacy for the American Academy of Pediatrics (AAP).
ITEMS SOLD IN COMPETITION TO SCHOOL MEALS: NEW NATIONAL STANDARDS
Competitive foods sold in vending machines and a la carte lines represent a far less nutritious option than the USDA-sponsored school meals. 18 Until 2010, federal law restricted the sale of carbonated drinks, candies, and other "foods of minimal nutritional value" only in the cafeteria during meal service hours, leaving many nutrient-poor products available for sale with lax oversight. 9, 19, 20 Access to "empty calories" has been associated with higher daily energy intake and greater BMI and, equally important, with displacement of more nutrientrich alternatives. 1, [21] [22] [23] Competitive foods are a double-edged sword for the school food service. On the one hand, they subtract consumers from the school meals, robbing the school of valuable federal reimbursements. On the other hand, a la carte and vending sales are attractive to students and can be lucrative for schools. However, many schools that have taken steps to improve the nutritional quality of competitive foods have not reported subsequent losses in total revenue, and in some cases, have even increased revenue and school meal participation, contrary to widely held expectations. 24, 25 In 2004, the AAP published a policy statement ("Soft Drinks in Schools") in response to a growing trend toward contracts for exclusive right of sale between school districts and their beverage distributors. 26 The voice of the AAP was just one in a chorus of concern about poor nutrition and child health. The Alliance for a Healthier Generation was formed as a collaborative to help address childhood obesity. It published "School Beverage Guidelines" in 2007. 27 In these guidelines, the beverage industry committed to altering the availability and mix of beverages offered in schools. Their self-imposed regulations were not without skeptics. 28 Of greatest concern was the likelihood that innovations by industry would usher in new but similar alternatives. To some extent, this prediction has been borne out. Fruit drinks, sports rehydration drinks, energy drinks, sweetened teas, and coffees have joined water, milks, and fruit juice as replacements for more traditional soft drinks.
However, substantial progress was made after the voluntary Alliance for a Healthier Generation agreement. 27 A report from the alliance issued in 2010 cited an 88% decrease in total calories shipped to schools, a 95% decrease (in ounces) of full-calorie carbonated soft drinks, and a corresponding increase in more acceptable alternatives, such as water, 100% fruit juice, and rehydration drinks in smaller portion sizes. Nevertheless, school-based surveys still recorded widespread availability of sweetened beverages in US schools, at least partly because of suppliers operating outside of exclusive or formal contracts, as addressed by the alliance agreement. 19, 20, 29 Other forms of sweetened drinks have become popular in schools as well, replacing carbonated soft drinks. The AAP issued a policy statement in 2011 on the role of rehydration drinks among children and adolescents, warning that their use outside of prolonged, vigorousintensity physical activity involving fluid and electrolyte depletion delivered unwarranted energy and added sugar. Water is the appropriate source of hydration for nearly all types of less vigorous activities. The statement also raised concerns about caffeine and other additives in popular energy drinks. 30 
The New Nutrition Standards
For the first time since 1970 when the obesity epidemic took root, Congress recently gave the USDA authority to establish nutrition standards for foods sold on campus during the school day. Lacking federal standards, a patchwork of state and local regulations of varying strength have been put in place over the past decade. 29, 31 The new federal nutrition standards for competitive foods sold in schools, titled "Smart Snacks in School," were proposed in February 2013 and adopted in June 2013 after receiving more than 250 000 comments from the public (http://www.gpo.gov/fdsys/ pkg/FR-2013-06-28/pdf/2013-15249. pdf). These standards were implemented in 2014. 
Food Requirements
Under the new standards (http:// www.fns.usda.gov/cnd/governance/ legislation/allfoods_flyer.pdf), foods sold in schools must have a fruit, a vegetable, a dairy product, or a protein food as its first ingredient; be a whole grain-rich product (.50% whole grain or have whole grain as first ingredient); be a "combination food" containing at least one-quarter cup fruit or vegetable; or contain 10% of the Daily Value of a nutrient of concern occurring naturally (calcium, vitamin D, potassium, or fiber). In this way, the standards directly support the 2010 DGAs. In addition, all foods sold must meet a range of calorie and nutrient requirements. Total fat must be #35% of kilocalories, saturated fat must be ,10% of kilocalories, and trans fat must be 0 g, as listed on the nutrition facts label. Snack items must contain #200 mg of sodium, and entrée items from the school meal programs that are sold as snacks must contain #480 mg of sodium per portion. Snack items must contain #200 kcal, and entrée items must contain #350 kcal per portion. Total sugar content (inherent plus added sugars) is limited to #35% of weight per portion as sugars.
Beverage Requirements
Schools may sell plain or carbonated water, unflavored low-fat milk, unflavored or flavored fat-free milk and milk alternatives (as permitted by the school meal programs), and 100% fruit and/or vegetable juice, with or without carbonation or dilution with water but containing no added sweeteners. Except for water, portion sizes are limited to 8 oz in elementary schools and 12 oz in middle and high schools. High schools may sell additional beverage options, such as calorie-free, flavored, or unflavored carbonated waters or other calorie-free drinks (#5 kcal per 8-oz serving and up to 10 kcal per 20-oz serving size). In addition, the standards offered 2 alternatives for other beverages in #12-oz servings: one is beverages with ,40 kcal per 8 oz or #60 kcal per 12 oz.
Although most fluids containing added sugars have been curtailed by the new standards, not all added sugars were eliminated. After soft drinks, perhaps the most controversial use of added sugar in schools is in flavored milk, which the new standards allowed, matching the stipulations of the National School Lunch Program and the School Breakfast Program. Consideration of a beverage such as flavored milk provides a good example of the balance needed to limit added sugars and yet promote nutrient-rich foods. Many school districts have chosen to ban flavored milk and opt solely for lower fat nonflavored milks. Consumption patterns of milks among children suggest caution, however. 33 Eliminating the added sugars from milk may increase milk wastage, resulting in fewer ounces consumed per day. 34, 35 Outside of school, whole and 2% milk varieties comprise nearly three-quarters of the milk consumed by children, whereas 1% and nonfat milk combined account for only 20%. 33 Inside schools, flavored milk represents more than 70% of all milk consumed; 38.5% of milk, however, is nonfat and 51% is 1% fat, a substantial decrease in saturated fat and calories relative to consumption patterns outside of school. 36 Milk consumption at the noon meal is critical and is correlated with overall diet quality as well as calcium intake. 37 Studies have shown that flavored milk consumption is not associated with weight gain or even a higher total daily sugar intake in children. 38, 39 The 2007 IOM recommendations set a lower standard for the fat and sugar content of flavored milk. Since then, the added sugar content of flavored milks in schools has been reduced by more than 30%, approaching the levels IOM suggested (ie, a maximum of 22 g of total sugars/8 oz, containing 12 g of inherent lactose and 10 g of added sugar). 32 Instead of prohibiting sugarsweetened flavored milk, the new USDA standards direct schools to offer only a nonfat variety, thus cutting calories and saturated fat but still encouraging consumption. This balanced approach recognizes the contribution of fluid milk as the primary source of 3 of the 4 nutrients of concern cited by the 2010 DGAs (calcium, vitamin D, and potassium).
Concerted public and industry efforts, grassroots advocacy, local school wellness polices, and state and federal regulations have resulted in great improvements in nutrition quality in schools. For these efforts to achieve their full potential, however, technical assistance and training (as well as public discussion, ongoing surveillance, regular reappraisal, and continued advocacy) will be required, particularly at the local level.
INFORMAL SOURCES OF FOODS AND BEVERAGES-A NEED FOR IMPROVED QUALITY
As much as 40% of the daily energy consumed by 2-to 18-year-olds is in the form of "empty calories" (energydense, nutrient-poor), most of it consumed away from school. 1, 3 However, a substantial portion of lowquality foods make their way into schools from parents, students, teachers, and staff. Packed lunches and snacks, bake sales and booster sales, fundraisers, and class birthdays and holiday parties traditionally feature candy, sweet or fried desserts, chips, and other snack-type foods and sweetened beverages. Such foods are common rewards for achievement. Sports venues often have refreshments for the players as well as items vended for spectators that are high in calories but low in nutrient value. Although fundraisers do come under the mandate of the new standards for competitive foods sold in schools, the USDA left much of the detail to the discretion of state agencies. Fundraisers occurring during nonschool hours, off campus, or on the weekends are exempt from the new standards. Furthermore, the standards offer an exemption for infrequent fundraisers but left the criteria to state discretion.
Some schools with strong nutrition policies that limited items brought in from home have successfully lessened the likelihood of high consumption of empty calories among students. 22, 23, 40 Nutrition education in school and at the point of sale may help students become more savvy consumers. Utilization of research on behavioral economics, which describes the factors that influence an individual's food selection, may help optimize the presentation of nutrientrich foods, relative to fewer nutrient options (http://www.ers.usda.gov/ publications/err-economic-researchreport/err68.aspx). Offering alternatives (eg, nonfood items for fundraisers, foods of higher quality) as substitutions for traditional fundraising fare represents an opportunity for pediatricians to join with other child health professionals to influence everyday food choices in local schools (http://www. actionforhealthykids.org/component/ content/article/39-step-3-challenges/636-healthy-a-activeclassroom-parties; www.eatright.org; http://www.cspinet.org/new/pdf/ schoolfundraising.pdf).
Added sugars offer no nutritional benefits. At the same time, sugars themselves are not necessarily harmful. Used along with nutrientrich foods and beverages, sugar can be a powerful tool to increase the quality of a child's diet. Used in excess, added sugars can add substantially to daily calories. Used at extreme levels (ie, more than 25% to 30% of total calories), sugars can displace other nutrients, resulting in nutrient deficiencies. Although added sugars are often presumed to be an independent cause of overweight, this claim has not been proven in studies. The DGA Advisory Committee found that "a moderate body of evidence suggests that under isocaloric controlled conditions, added sugars, including sugar-sweetened beverages, are no more likely to cause weight gain than any other source of energy." 2 Furthermore, the committee's evidence review failed to find a causative connection between sugar consumption and type 2 diabetes mellitus, heart disease, or behavioral disorders. Similarly, recent reviews of the relationship between sugar consumption and the nutrient content of the diet found that the association was nonlinear. Even a moderately high intake of added sugars was not necessarily associated with decrements in dietary nutrient intake. [41] [42] [43] [44] [45] [46] Care should be taken when prohibiting sugar-containing products to avoid compromising overall nutrition among children. For example, the American Heart Association, in taking its strong stance against overconsumption of added sugars to ensure diet quality and lessen obesity, qualified its recommendations by stating that, "The form in which added sugars are consumed appears to be an important modifier of the impact of [nutrient] dilution. Soft drinks, sugar, and sweets are more likely to have a negative impact on diet quality, whereas dairy foods, milk drinks, and presweetened cereals may have a positive impact." 47 Sugars consumed in nutrient-poor foods and beverages are the primary problem to be addressed, not simply the sugars themselves.
Registered dietitians, school nurses, and school food service directors are natural collaborators with whom pediatricians can work in advancing a unified perspective on increasing nutrient density (the nutrient-tocalorie ratio of a product) while limiting caloric excess. Often, all 4 professional groups can be represented on a school district's wellness council. The Healthy, Hunger-Free Kids Act of 2010 (Pub L No. 111-296) requires schools to inform and update students, parents, and the public about the content and implementation of local wellness policies and to periodically measure whether their schools are in compliance and making progress toward meeting wellness policy goals. Pediatricians seeking an avenue to be involved in their local community school's nutrition can provide a unique perspective on child nutrition, physical activity, and child development (www.fns.usda.gov/tn/ Healthy/wellnesspolicy_tools.html; http://www.actionforhealthykids.org; and http://www.cdc.gov/ healthyyouth/npao/strategies.htm).
Thoughtful guidance for families, students, and school staff should aim to establish a practical perspective on nutrition that avoids both prohibition and overconsumption of added sugars when planning packed lunches, school parties and celebrations, booster sales, and other such occasions. It has been well established and repeatedly demonstrated, particularly by the food industry, that sugars can increase the palatability and desirability of foods. Children, in particular, have a strong liking for more intense sweet. 48 Consumed within recommended calorie amounts, sweetness can offer an effective tool to promote consumption of nutrient-dense foods and beverages. 49 To help move all school food items in line with the 2010 DGAs, these attributes should be considered:
• Selected from the fundamental 5 food groups: vegetables, fruits, grains (whole grains), low-fat milk and dairy, and quality protein sources (eg, lean meats, fish, nuts, nut butters, seeds, eggs)
• Promotes a broad variety of food experiences for children and adolescents • Avoids highly processed foods (ie, energy dense with a high calorie content per weight of food), relying instead on fresh components high in water content whenever possible • Uses the minimum amount of added sugar necessary to promote the palatability, enjoyment, and consumption of nutrient-rich food items • Adheres to the directives and portion size recommendations offered in the recent USDA nutrition standards for competitive foods, as discussed previously Additional improvements in nutrient density of sweet-tasting products could be obtained if nonnutritive sweeteners are used as a tool to replace added sugars and help lower caloric intake. Several nonnutritive sweeteners have been accepted by the US Food and Drug Administration as safe and have shown good safety over time. However, data are scarce on long-term benefits for weight management in children and adolescents or on the consequences of long-term consumption. 50 Continued research is needed.
CONCLUSIONS
Pediatricians can influence nutritional quality in schools directly through their participation as parents, as members of the school's wellness council, as consultants, as sports team physicians, as members of the school board, as community advocates for child nutrition, or through the AAP or their state chapters. 51 In addition, physicians can encourage local schools to achieve national or state recognition for their wellness efforts, as exemplified by the USDA's Healthier US Schools Challenge (http://www. fns.usda.gov/tn/healthierus/index. html). Counseling families and schools to seek a higher diet quality first, then to use the limited amounts of acceptable discretionary calories in a thoughtful way, offers an effective tool to achieve the goals of the DGAs in school.
RECOMMENDATIONS

Pediatricians should offer a clear
perspective for students, parents, and school officials, based on national nutrition goals, the evidence review of the 2010 DGAs, and the recent nutrition guidelines for schools. The primary objective should be to maximize nutrient density (nutrients consumed per kilocalorie) within recommended calorie ranges, which represents a balance between reducing excess calories, solid fats, added sugars, and sodium while using available discretionary calories to encourage greater consumption of nutrient-rich foods and beverages.
2. Particularly at the local level, pediatricians should acknowledge the substantial gains made by the school nutrition staff on school meals while supporting the full implementation of the recent USDA guidelines both for school meals and for competitive foods sold in schools.
3. Pediatricians should focus particular attention on counseling families and local school staff about improving the quality of selections brought into schools for packed lunches and snacks, fundraisers, sporting events, in-class parties, and school celebrations. By identifying the attributes of nutrientrich foods, pediatricians can influence food choices and, at the same time, offer families and schools a practical, holistic perspective on child nutrition. 4 . In schools, pediatricians should consider wellness councils or school health advisory councils as a unique opportunity for influencing student nutrition through collaboration with other professionals invested in child nutrition, especially registered dietitians, school nurses, and school food service directors. Development of policies and practices with the involvement of students and staff can be a potent form of education about quality nutrition.
5. Advocacy efforts of the AAP and its member pediatricians within their state chapters and local school districts should continue to support the efforts of the USDA to improve the school nutrition environment as the best means to ensure the nutritional adequacy of all school-aged children and adolescents.
